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(54) Method of administering work group printers 

(57) In a networked system having workstation 
(150), file servers (120) and intelligent peripheral 
devices (110), the intelligent peripheral devices are 
capable~oCdeterniining-inlormation~conceming-.their 

tu Ainformation yiaj^ Iine.(1 60).-The W 

server (120) obtains the device status information from 
the peripheral device (1 10) and stores this information 
as a file readable by the workstations (1 50). 
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as printers, facsimile machines, scanners or plotters On 7* ™ n 6 ° ne 0r more pefiph8ra, darices s «* 

to manage allocation of «he deuces «»°«™*"« — 

typicaHy involve accepting requests, determining toSS^^J^Z^J*? tmeams 
pontes and relaying data from the workstation to thedevic7 * ' "^"'"S^ues. establishing 

Typically when a workstation user wishes to determine <h» eh... _ - . 
meth^availawedependsupontheintelllgence^ is nehvorked on a LAN. the 

or perhaps, better "uncommunicative/ They accepted data ^1?^!^^ rtpwi- ^^^'^ ll B ,m '" 
were incapable of relaying status intormatL S ^ LAN A wo^STe^n ,0 inStruCtions ' 

dev.ce to which he or she hac sent a job would have to lea* the ZrlT, f . ' concemed «atus of a 

A server, such as a f He server or I , pnSve, n£m be TlT^l™ * PhySfea " y examine *° *** 
a prin, job. However, this status intor^reTaS SI t^XSlST **■ °' 

was neither created, maintained nor Mre k*bX^T!^ P ^ " Pr,m queUe> and ,he prim < > ueue 
infer^attheprinterwashandling^eSHot^ 
™t be ascertained. For exarr^e abs^^^^^ 
P'«e. or i, could atomeantS^ 

More record, periphera, devices such as pH^£E£T£^ 

information concernina their statu* thm.,«h a ^ ■ * ucwmo avatiawo wmcn are able to determine and re ay 

(LPT) port. Tl^i^lSSS; p™suc^Kr h *l* (N ' C) » 8 ^ 

andrrode. of printer), the identity oHheZV. wSs^ 

might be displayed on the primes S5S^K^?^T^*• , * ,, 

s W ..Se^ 

inJyTn^eS^ 

£?' J i! ! ?.^.*T n 01 8 C ° mpU,er " etwork in acco **>« with the invention. 

3» ■ i i a a s sk ne,work sys,em in accordance »• 

F? d i. ^ te Cf three processBS in accordance wiih the invention. 

FIG. 4 is a block diagram ol a control unit in accordance with the invention. 
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FIG. 5 is a block diagram of a general purpose computer 

static^ Tonetwork communication lines 160 are coupled a number of wort, 

Nnes ?6Q 212^ ^. A number of f,!e servers 120a. 120b also are coupled to the network communication 

works SLIXn TIT 0 ? 0 " 8 160 TOy 66 ,iber ' or * We * channe,s as «™ in *ne art Each 
workstaton 150 s preferably logged on to a specific file server 120 as known in the art. and a workstation 150 may be 

FIG. sshows a general purpose computer 500 which is representative of the workstations 150 and file serversT^o 
The computer 500 preferably includes an Intel Corporation (San Jose. California, proce ^SSX^TS^ 

Unowr! in^* W 8 * ^ 9 m °" ll0r ^ 3 ^ actepter 520 and a *» 510 « 

contr^^ 

controls access to file and disk resources on a network, and provides security and synchronization on the network 
through a network operating system. By -server; it is meant hardware or software which provides network services. By 
workstation, it .s meant a client computer which routes commands either to its local operating system or to a network 
interface adapter for processing and transmission on the network A workstation may function as a server by including 
appropriate software, and may be for example, a print server, archive server or communication server. By -software" it 
is meant one or more computer interprets programs and modules related and preferably integrated for performing a 
desired funcbon. A 'multifunction peripheral" is a peripheral which provides the functions of more than one peripheral 
and typically provides printing and at least one of: copying, scanning and faxing. 

By Intelligent peripheral device." it is meant a special purpose I/O processing device which is capable of relaying 
information concerning its current status via a communications line. Status information provided by an intelligent periph- 
eral device preferably includes the intelligent peripheral device's unique network address, which job is currently being 
handled, how much of the job is completed, paper supply status, and ink or toner supply levels. 

The LAN 100 includes a number of intelligent peripheral dovices 110a, 110b, 110c. nod, 110e and unintelligent 
peripheral devices 170. 130. ISO. The intelligent peripherals shows include multifunction peripherals MFPs 1 10a 110c 
nod and printers 1 10b, 1 10e. all preferably coupled directly to the network communication lines 160. The unintelligent 
peripherals shown include printer 180. network fax machine 190 and scanner 170. The printer 180 and network fax 
machine 190 are coupled to the network communication lines 160. The scanner is coupled to workstation 150c. 

The unintelligent peripheral devices 170. 180. 1 90 cannot provide device status. They are limited, for example to 
providing a buffer ready or buffer full signal, but cannot provide the type and quality of status information as an intelligent 
peripheral device. 

MFPs 1 1 0a. 1 lOd comprise a control unit 1 40 and a hard output unit 1 1 5. The control units 1 40a ( 1 40d are coupled 
to the network communication lines 160. Preferably, the control units 140 are general purpose computers, having nei- 
ther monitor, keyboard nor mouse, and running the Microsoft Windows NT operating system. The control unit 140, 
shown generally in FIG. 4 as 440. functions as a server to provide appropriate peripheral services to the workstations 
150 and the file servers 120 on the network 100. The control unit 140 preferably includes a processor 418, memory 414 
a communications link 428. such as a SCSI link to the hard output device 1 1 5. and a network link 424 such as a network 
interface card to the network communications lines 1 60. In combination with Windows NT. the control units 1 40 include 
software for initialization, configuration, network interfacing, hard output unit interfacing and device status. 

Hard output devices 1 15 preferably comprise high speed copiers incorporating a communication.-, adapter, such as 
a SCSI adapter, for communications with the control unit 140. Preferably, copying is performed by the hard output 
device 1 15 independently of the control unit 140. Preferably, for printing, the control unit 140 rasterizes thB print job and 
the hard output unit 1 1 5 prints in a manner similar to a copy job. Preferably the hard output device 1 1 5 can also be used 
as a high quality scanner, with scan data being communicated to the control unit 140 for communication to the request- 
ing network device (e.g.. a workstation 1 50). Preferably the MFPs 1 1 0a, 1 1 0d also provide fax send and receive serv- 
ices, for example by incorporating a fax/modem in the control unit 140 and using the hard output unit 1 15 for printing 
incoming tax jobs and scanning outgoing fax jobs, as desired. 

The LAN 1 00 shown in logically partitioned into two workgroups 1 30a, 1 30b. with the dashed line showing a logical 
partition of the workgroups. File server 120a provides network services to workgroup 130a and file server 120b pro- 
vides network services to workgroup 130b. Members of a given workgroup 130 log onto the same file server 120 in 
order to facilitate file sharing and normally use only a subset of all the peripheral devices 1 10 available on the network. 
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* for each inteHigen, peripheS XZ£!£ SK'T^!**" "°- Pre,era °* ,here ° 

tion about the intelligent peripheral devices i 10 PreXvIS^ . h ^ te ,i,e •" Stores d 5,3,1,5 info '™- 
device 1 10. The third. ca£d the VJevkaS file - S t 0 7«?L „hk ! 5,3,1,8 ,ile tor Mett & nl P^*"* 
o» me jobs * and the device stetS 5 4VoMhe e£S * ^ deviCeS 1,0 a * ,he ^ 

The following description is made with respect to these three f»<« h««,«.,„. * • •■>.• . 
• to provide a single file storing the information in the devfce L f ! if! . ' rt ' S ""^ me 500,56 °' the invention 
would include information iardingS the jobs file. This singlefiie 

more, more than three t^SSSSS^S^!^ " "^"P ° f ewn 30 entire ^ Furtn "- 

of jobs files and device status files. Preferably toilJZZll t 1 ^° bma " ta,ra 1,8 status tile and a set 

^cesllOon.heLANioo.bvtl^^ 

eral devices 1 10 associated with that file server 120 ' and dev,ce slatus ,fles for *• intelligent periph- 

means and .s run by a network administrator from a console workstation P'^eraoy includes secur.ly 

The administrator* workstation then searches the network for intelligent peripheral devices feteo aasi AHc™ 
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files and jobs files (step 342). This is shown as data flow 207 in FIG. z. 

tn J? Z^iT*!™ W V"? 8 - StatUS <ileS ^ ,i!eS have been the in the network adminis- 

tratofs workstahon 150 preferably IS sues a command to the discovered intelligent peripheral devices 110 to start fee 

u«^?S y ;? d °X ? ^ dGViCe 5tatUS riIeS and i0bs fi,es are aealed 50 « comems are available to 
rn2^J W i. ^° CeSS PWhrab ' y emb0died 35 ***** ^ residenl in workstation 150 is prefer- 
ably provided for reading the device status file (data flow 202 in FIG. 2). After the file server 120 provides the device 
status information to the workstations 150 (data flow 203). the workstation 150 can display the device status informa- 
tion. Preferably, device status information is displayed in a tree control showing the peripheral devices 1 10 in the work- 
group 1 30 as well as some status information for each such device. 

Referring now to FIG. sc. there is shown a (tow chart of the process for refreshing device status files. As explained 
above, this process, preferably embodied as software in each intelligent peripheral device 1 10. is started after the intel- 
ligent peripheral device 1 10 has been discovered (step 355). Necessarily, the intelligent peripheral device 1 10 deter- 
mines its current status (step 360). Next, in step 355, the intelligent peripheral device 365 updates the device status file 
on the file server 120 with its current device status information. This is also shown as data flow 205 in FIG 2 Alterna- 
tively, and logically the same, the intelligent peripheral devices 1 10 could simply provide a data feed to the file server 
1 20 which then updates the appropriate device status files. With the device status file updated, the process is complete 
(step 370). 

A simple example of information that might be available concerning the intelligent peripheral devices 1 10 is shown 
in Table 1. This might be the name of the intelligent peripheral device 110. the unique network address of the intelligent 
peripheral device 1 1 0. and its status of being either up or down. H the status is down, the time in minutes that the intel- 
ligent peripheral device 110 has been unserviceable is available. Also, if the status is down, then information as to 
whether or not a network administrator has become notified of this situation is available. Additionally, the date/time 
stamp is maintained, showing when the intelligent peripheral device 110 was last checked. This information may be 
supplemented by all or part of whatever other information ihe intelligent peripheral device 1 1 0 is capable of determining 
and providing to the device status file. 



Table 1 



Name 


Location 


Status 


CM20 


My Server: \CM Devs\.., 


Up 


CM35 


Your Server: \CM Devs^ 


Down 


CM50 


Their Server :\CM Devs\... 


Down 



(continued) 



Table 1 



Name 


Time 


Notified 


Date/Time 


GM20 


0 


No 


[date/time] 


CM35 


2 


No 


[date/time] 


CM50 


4 


Yes 


[date/time] 



£5 

Table 2 show a simple example of the process of refreshing the device status file on server 120a. Each row of Tabf e 
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Table 2 



Device/Time 


110a 


110b 


To 


Up, 0, No 


Up. 0, No 


T, 


Up. 0, No 


Down. 10. No 


T 2 


Down, 0. No 


Down. 10. No 


T 3 


Up, 0, No 


Down, 15, No 



statuM.aU.^.dS^ 

^icerioa is now dovvn. in thedevice status aeJl6«8«S°el^ 

"No." Intelligent peripheral device 1 10b is still down and h n 0 Z^\T f 9 ? ^ Tm * 10 °' and Mo,ified to 

is still down and notes that fifteen minutes have elajsed ^ lmel " 9Gn, PB " Pheral dev,co 1 1 0b 

,h„c^ a ^ exemplary ernbod.ments of the present invention have been shown and described 1^ amZrto 

herein may be made, none of wh,ch depart from the spirit of the present invention. All such changes rrxxlifications and 
alteratrons should therefore be seen as within the scope of the present invention. modif.cat.ons and 



<o Claims 



ss 



fi£Z2«^ SY * * , K!h W ° rk ° r0UP PWipherals 8re e " icien,, >' ^"'"ered and which comprises a 
itatton ?™ ™ ? < 0upled * ^ *•« ( ,20 =) "y a computer network, and a plurality ofSo* 

tS^^SSSST" to ,he 00 (120a) by netwo * *• « mp ^ "* 

divS STteST PUfP0Se COmpUtef ° 20a) inC,UdeS W,tWare ' Cr 6 '° rins device 8,atus '"><> » first 

!»nTdpI^ i " ,e ' li 9 e, ; , P er f ^ devl <* <' «a) Mudino software for determining information concerning cur- 
Zlln f ° ' me,,,9em Pefipheral d8vice and «"^"icafing to the firs. computer (120a) via 

Si^if^S (150 ! in ? Udin0 S< *™ B tor th ^«ice status information stored h 

Sf 2!SJ? T, ■ 1 "° ,he dev,ce Eta,us "*"«»*» and displaying the device status irrlormalion- 
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2 ' ^2 Utef M^? rkSyS,e,naSSe,,0rth in ^ V ^racferizedby (urthercompisinaa second intelligent pertor, 
eraldewce (110b) communicatively coupled to the first ^20a)^ e „rm^M^lZ^^ 

3. A computer network system as set forth in claim 2. characterized in thai the software on the first computer (i 20 a) 
urther forstonng dev.ce status mformation from the first intelligent peripheral device (110a) in the first device status 
fi e and for storing device status information from the second intelligent peripheral device (1 10b) in a second device 

ond peripheral (110b) is stored in the first device 6tatus file. 

5. A computer network system as set forth in claim 2, characterized in thai the first computer (120a) can provide the 
device status information for both the first intelligent peripheral device (110a) and the second intelligent peripheral 
device (1 10b) to the requesting workstation (1 50) in response to the request. 

6. A computer network system as set forth in claim 1 , characterized in that, upon a request for an update made by a 
network adm.n.strator from one of the workstations (150), the first intelligent peripheral device (1 10a) can commu- 
nicate to the first computer (120a) via the network the current device status information for storage in the first device 
status file. 

7. A computer network system as set forth in claim 1 . characterized in that at least one workstation (1 50) includes 
ss software for discovering intelligent peripheral devices (110) coupled to the computer network system. 

8. A computer network system as set fourth in claim 1 . characterized in that the device status information comprises: 

(a) a unique network address for the first intelligent peripheral device (1 10a); 
30 (b) whether the first intelligent peripheral device (1 10a) is up or down; and 

(c) if the lirst intelligent peripheral device (110a) is down, how long it has been down. 

9. A computer network system as set forth in claim 8. characterized in that the device status information also com- 
prises, in an instance when the first intelligent peripheral device (1 10a) is down, whether a network administrator 

35 has been notified that the first intelligent peripheral device (1 10a) is down. 

1 0. A computer network system a set forth in claim 1 , characterized by further comprising: 

(a) a second computer (1 20b) including software for storing device status information in a second device status 
40 file; and 

(b) a second intelligent peripheral device ( 1 1 Oc) associated with the second computer (1 20b) and communica- 
tively coupled to the second computer by the computer network and including software for determining forma- 
tion concerning current device status of the second intelligent peripheral device and communicating to the 
second computer via the network the current device status information of the second intelligent peripheral 

45 device periodically for storage in the second device status file. 

11. A computer network syslem as set forth in claim 10, characterized in that the second computer (120b) further 
includes a pointer to the first device status tile on the first computer (120a) and accessible by the workstations 
(150). 

50 

1 2. A computer network system as set forth in claim 1 , characterized in that the first intelligent peripheral device (1 1 0a) 
comprises a control unit (140a) and a hard output device (1 15a). the control unit for interfacing between the hard 
output device and the first computer 

55 1 3. A computer network syslem as set forth in claim 1 . characterized in that the first intelligent peripheral device (1 1 0a) 
comprises a control unit (140) associated with a hard output device (1 15) and including: 

(a) a lirst communication means (428) for communicating with the hard output device (115) and obtaining 



BNSOOCIO. <EP 06SMO&A2 I > 



7 



EP0 859309 A2 

device status information from the hard output device; 

(b) a second communication means (424) for communicating with a file server (120) linked to the mntrni 

Z ^2* ,i,e T er providin9 services ,0 a p,uraB,yo, ^^S^i^S!^ 

£iSS2^S 80ttWare Wh - h P , eri0diCa " y ^ me hard "^P* device fer ^tus information via 
^2ti~s a'S mMnS /S *** ^ WOrma,i ° n t0 ,he ,i,e S6fver wa »• 8eoond ~ m 
(d) memory resident software capable of accepting a device discovery request and responding to the device 

™t,on means and relayng the device status information to the file server via the second commu^X 

14 " mAr^' Unit ° S S6t in daim 13 ' charac,erized in »"■» the first communication means (428) is a SCSI fine 
a computer network, where the memory includes as resident a network operating system and software which or£ 

1 oral Ho ^ "Mim^'lk 10 81 16851 006 works,a,ion 00 a networ ' < status information concerning an intelligent periph- 
eral device (110) on the network, the method comprising the steps of; H«»pe"pn 

(a) the intelligent peripheral device (110) periodically determining its current device status- 

(b) the intelligent peripheral device (110) communicating its current device status to a first'computer- 

(c) the first computer (120) storing the device status in a device status file' and 

(d) the at least one workstation (150) on the network obtaining the contents of the device status file in the first 

computer. 

16. The method of claim 15. characterized in that the device status file includes information comprising: 

(a) a unique network address for the intelligent peripheral device; 

(b) whether the intelligent peripheral device is up or down; 

(c) H the intelligent peripheral device is down, how long it has been down; and 

(d) if the intelligent peripheral device is down, whether a network administrator has been notified that the irrtel- 
35 ligent peripheral device is down. 

1 7. The method of claim 15, characterized by comprising the additional steps ol: 

(a) a network administrator accessing the device status file and being notified if an intelligent peripheral device 
« (110) is down; and 

(b) if an intelligent peripheral device (1 10) is down, updating foe device status file to reflect that the network 
administrator has been notified that the intelligent peripheral device is down. 
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18. The method of claim 16, characterized by comprising initialization steps of; 

(a) a given workstation (150) discovering the intelligent peripheral device on the network; 

(b) creating a device status file on the first computer (120), the device status file including identifying informa- 
tion about the intelligent peripheral device (110); 

(c) the first computer (120) obtaining status information from the intelligent peripheral device; and 

(d) writing the status information tor the intelligent peripheral device (1 10) in the device status file in the first 
computer (120), 

19. The method of claim 18. including the additional step of a process resident in the network administrator's worksta- 
tion warning the system administrator against performing discovery. 

20. The method of claim 18, characterized in that the initialization steps are performed by a system administrator/ 
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Refresh Device 
Status File 



Intelligent 
peripheral device 
determines its 
current status. 



Intelligent 
peripheral device 
updates device 
status file on file 
server with current 
device status 
information. 



End 



-370 
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devices (110), the intelligent peripheral devices are. 
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server (120) obtains the device status information from 
the peripheral device (110) and stores this information 
as a file readable by the workstations (150). 
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